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 Abstract The experiments have been carried out in the Cindrel basin, at an altitude of 1348 m, 
near the Paltinis resort. The area of the experimental field is 1 ha. 
 We have come up with two experimental fields. We used herbicide on one field, while the 
other field remained unaltered. Both fields were sowed with different types of species and mixtures. 
The two fields had 7 experimental variants each, with three repeats each. V7 was fertilized with sheep 
wastes for 3 nights, the density being that of 1.5 sheep/ m². V2 up to V6 were fertilized with dung in 
different quantities. 
 Analyzing the green mass yield achieved from the two types of pastures taken into study, we 
noticed that the yield varied between -0.21 and 0.88 t/ha for the pasture where we had used herbicide, 
due to the way in which the vegetation came to an end, through spontaneous colonization and out of 
the seed supply. 
 As far as the other pasture was concerned, the one on which we hadn’t used herbicide, the 
yield varied between -0.40 and 0.60 t/ha. 
 Applying these systems may lead to an evolution of the floristic composition which may be 
favorable to growing evergreen forage leguminous plants. On the other hand, the cultivated 
leguminous may bring, through biological fixation, the amount of nitrogen necessary for producing a 
satisfactory and good quality green mass yield.   
 The system which we have put into practice is non-pollutant and it can be applied in such a 
way that, besides protecting the prato-ecosystems involved, it can also contribute to the enhancement 
of the economic efficiency. It can work if the long-term interest is more important than the short-term 
interest.  
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INTRODUCTION 
 
 This paperwork has a multiple goal: improving the structure of the pastures in the 
mountainous regions, enhancing their productivity and using the degraded pastures in the 
Cindrel-Paltinis Mountains through fertilization with sheep wastes, by applying organic 
fertilizers and over-sowing.   
 The climatic conditions, the short vegetation period and the acid soil are just a few of 
the factors which restrict the green mass yield and its quality. 
  In order to avoid polluting the environment it is advisable to apply ecological 
methods and techniques of reconstructing the mountainous pastures. 
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MATERIALS AND METHODS 
 
The experimental field of the Institute of Research-Development for Montanology 
Cristian –Sibiu is situated on the north-east side of the Cindrel Mountains, at an altitude of 
1348 m, near the Paltinis resort, on the Valari height. The field faces south, having a gentle 
slope and it is near the road (at about 500 m) which connects Sibiu to Paltinis.  
 The gentle slope of the land, as well as the existence of a depression not far from the 
experimental field, in its upper side, oust the danger of pool forming on the one hand and 
create favorable conditions for the growing of vegetation on pastures on the other hand. 
 The area of the experimental field is surrounded by extensive spruce woods and large 
areas of natural pastures. 
 The area of the experimental field is about 1 ha, including the experiments on natural 
and sowed pastures. 
 We have come up the idea of working on two experimental fields. We used herbicide 
on one field, while the other field remained unaltered. Both fields were sowed with different 
types of species and mixtures. The two fields have 7 experimental variants each, with three 
repeats each. V7 was fertilized with sheep wastes for 3 nights, the density being that of 1.5 
sheep/ m². Then we resorted to over-sowing and we established the following variants (the 
same variants in the two fields): 
 
 The variants of the experiments: 
 
            V1 Festuca rubra                                       natural pasture 
V2 Phleum pratense                                 + 10 t/ha  dung 
V3 Dactylis glomerata                              + 15 t/ha  dung 
V4 Trifolium repens                                  +  20 t/ha  dung 
V5 Lotus corniculatus                               +  20 t/ha  dung 
V6 Phleum pratense+ Trifolium repens    +  20 t/ha  dung 
            V7 Tarlire + over-sowing with a complex mixture of: 
 Festuca rubra + Phleum pratense + Dactylis glomerata + Trifolium  repens + Lotus  
corniculatus. 
 
Seeds with the following characteristics have been used for the experiments: 
              
             
 
                                                                                                                        Table no.1      
The main qualities of the seeds used 
 
Species Sort MMB 
g 
Purity 
% 
Germination 
% 
Festuca rubra Feruma 1,5 85 70 
Phleum pratense Tirom 0,4 96 82 
Dactylis glomerata Intensiv 1,2 85 77 
Trifolium repens Măgurele 0,7 95 80 
Trifolium pratense Select 1,5 96 78 
Lotus corniculatus Livada 1,4 93 80 
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RESULTS AND DISCUSSIONS 
                                                                                                                     Table no.2 
           
 
The S.U. crop in 2009 (herbicide field) 
Observations of the experiment 
 
 
 
 
 
 
 
 
 
 
 
Results 
 
 
 
 
 
 
 
 
 
 
 
 
 
Chemical composition of the S.U. (%) (herbicide field) 2009 
 
Variants P.B. C.B. Gross ash Gross fats Extractives 
without 
nitrogen 
1 9,59 36m76 5,61 2,16 45,88 
2 13,26 26,10 8,03 2,36 50,25 
3 9,18 32,38 6,25 2,07 50,12 
4 8,72 30,94 6,49 2,04 51,81 
5 13,86 27,08 5,94      3,09 50,03 
6 12,51 34,75 5,36 2,84 44,54 
7 15,96 29,78 7,31 1,83 45,12 
 
        
 
 
Variants R1 R2 R3 
1 3,21 3,15 3,18 
2 3,57 3,60 3,58 
3 2,92 3,02 2,97 
4 3,48 3,50 3,49 
5 3,87 3,90 3,88 
6 3,62 3,63 3,62 
7 4,02 4,10 4,06 
Variants Average yield 
t/ha 
Relative 
yield 
Difference 
t/ha 
Significance 
Control 3,18 100,00 0,00 - 
2 3,58 112,68 0,40 xxx  
3 2,97 93,40 -0,21 000 
4 3,49 109,75 0,31 xxx  
5 3,88 122,12 0,70 xxx  
6 3,62 113,94 0,44 xxx  
7 4,06 127,67 0,88 xxx  
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 In 2009, after we had used herbicide, the vegetation came to an end through 
spontaneous colonization and out of the seed supply in the soil. The conditions for vegetation 
were more favorable, therefore the crops were larger than during the previous years. This year, 
the complex mixture was in the first place. The other variants obtained a green mass yield 
which varied between -0.21 and 0.88 t/ha.  
 The differences in green mass yield which were recorded for those variants in relation 
to the control variant (Festuca pratensis) were not due to the material which was sowed, but 
rather to the way in which the vegetation came to an end after herbicide was applied, through 
spontaneous colonization and out of the seed supply in the soil. 
                                                                               Table no.3 
The S.U. crop (t/ha) in 2009 (non-herbicide field) 
Observation of the experiment 
Variants R1 R2 R3 
1 2,52 2,54 2,53 
2 3,01 3,05 3,03 
3 2,87 2,81 2,84 
4 2,14 2,12 2,13 
5 2,54 2,51 2,52 
6 2,93 2,89 2,92 
7 3,12 3,15 3,13 
 
                          Results 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Variants Average 
yield t/ha 
Relative yield% Difference 
t/ha 
Significance 
Control 2,52 100,00 0,00 - 
2 3,03 119,76 0,50 xxx  
3 2,84 112,25 0,31 xxx  
4 2,13 84,19 -0,40 000 
5 2,52 99,74 -0,01 - 
6 2,91 115,15 0,38 xxx  
7 3,13 132,85 0,60 xxx  
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Chemical composition (%) average figures in the non-herbicide field 
 
 
 
 
 
 
 
 
 
 
 
 
               
 
 The gross protein ranges between 10,20 and 14,10 in Paltinis. These values are similar 
to those literary references attribute to the mountainous pastures. 
 The gross celulose ranges between 27,10 and 30,10%. 
 The extractives without nitrogen range between 43,95 and 48,35%, these values being 
normal for natural pastures. 
 Ash-values range between 5,10 and 6,05%, and fats range between 2,10 and 3,10%. 
These values are within the usual limits of natural pastures and they are influenced in a lesser 
degree by vegetation factors. 
 
CONCLUSIONS 
 
 The first part of this paper dealt with defining and characterizing the mountainous 
region of the Sibiu county (geographical location, relief, geology, types of soil, hydrology, 
climate, and the vegetation on the Cindrel Mountains). The experimental fields were located 
in Paltinis. 
 The experiments were conducted in order to determine the influence of fertilizing the 
soil with sheep wastes, of using herbicide and of over-sowing on the pastures of     Festuca 
rubra. At the same time, a set of analyses was conducted in order to determine the chemical 
composition of the fodder. 
Variants P.B. Ash Celulose Fats Extractives without 
nitrogen 
1 10,20 5,10 27,10 2,85 45,59 
2 14,90 5,90 28,35 3,10 44,20 
3 14,10 6,05 30,10 2,10 48,35 
4 13,80 4,75 29,90 2,95 45,75 
5 11,30 5,85 28,95 3,00 43,95 
6 12,95 5,25 29,10 2,75 46,10 
7 12,10 5,40 28,75 2,60 47,45 
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 Another experiment dealt with increasing the value of the pasture through grazing. 
The experiment had the following goals: to obtain plant-animal interaction, to observe the 
principles of reasonable grazing of the pastures, to determine the green mass yield of the 
pastures, their grazing possibilities, dividing the land into slots, the grazing technique. 
 The experiments were conducted with the support and the approval of the Institute of 
Development-Research for Montanology Sibiu-Cristian on the experimental fields situated in 
the Cindrel Mountains, on the Valari height, near the Paltinis resort. 
The experiment was conducted on two experimental fields. We used herbicide on one 
field, while the other field remained unaltered. The two fields had 7 experimental variants 
each, with three repeats each, which were mowed 1-2 times a year. 
On the field which we used herbicide, the vegetation was destroyed by using Roundup 
(4l/ha). 
The species or mixtures of species which constitute the seven experimental variants 
were planted so as to quickly adjust to the area (Festuca rubra)  or because of their high 
degree of ecological plasticity (Trifolium repens). 
The year after sowing, the best adaptation was observed to be that of the complex 
mixture of the seventh variant. 
The evergreen gramineae with a higher degree of ecological plasticity, like Phleum 
pratense and Dactylis glomerata, have a slower rate of adaptation (15-40% coverage degree). 
The green mass yield was lower than the control variant, which was Festuca rubra, a 
species characteristic to this ecological area. 
The leguminous evergreen, out of which 15-20% adjust to the area and which suffer 
from a very strong competition coming from the plants which have grown out of the seed 
supply in the soil (Festuca rubra), had a green mass yield which was inferior to the control 
variant, but the differences were not statistically considered.  
The simple and complex mixtures adjust to the soil much better than gramineae and 
leguminous monocultures. Out of the simple mixture and the complex mixture, the complex 
mixture is the one which determines a fuller saturation of the available ecological niches. 
Just like during the previous year, the largest S.U. crop was recorded in the control 
variant (Festuca rubra). The complex mixture (V7) had a value of 1,72t/ha, which was close 
to the control variant. The differences which were recorded between the control variant and 
the other variants (evergreen gramineae, pure culture or simple mixture leguminous) were 
statistically considered to be quite significantly negative. 
A retrospective glance at the experimental variants leads us to the conclusion that a 
sustainable pratologic system can be represented by the variant in which mineral fertilizers 
were applied in small dosages, with phosphorus and adding organic fertilizers on the pastures 
which are used for hay; on the pastures used for grazing, the soil was fertilized with sheep 
wastes for 3 nights, making sure there was a density of 1.5 sheep/m². 
Applying these systems may lead to an evolution of the floristic composition which 
may be favorable to growing evergreen forage leguminous plants. On the other hand, the 
cultivated leguminous may bring, through biological fixation, the amount of nitrogen 
necessary for producing a satisfactory and good quality green mass yield. 
The system which we have put into practice is non-pollutant and it can be applied in 
such a way that, besides protecting the prato-ecosystems involved, it can also contribute to the 
enhancement of the economic efficiency. It can work if the long-term interest is more 
important than the short-term interest. 
The pastures were developed through both grazing and mowing. 
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The fact that the experimental factors were introduced gradually influenced in a 
certain degree the floristic composition. 
The favorable influence of organic fertilizers on the pastures is a well-known fact and 
it can be observed even on the pastures which are under the dominance of N stricta. As a 
consequence of using dung, the predominance of this particular species falls significantly. At 
the same time, we witness the adjustment of more valuable gramineae species, like F.rubra 
and A.tennuis or leguminous species, like: T.pratense, T.repens and Lotus corniculatus. 
The role played by dung on these areas covered by pastures should be highlighted here 
(20 t/ha). Dung is a fertilizer which determined the growing preponderance of the A.tennuis 
species, which, in the end, turned out to be the dominant one. 
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